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Hafnium diboride (HfB2) is a material of particular interest for ultra- high temperature 
applications thanks to its good engineering properties such as high melting point, high 
hardness, good thermo-chemical and thermo-mechanical properties in aggressive 
environment. Dense HfB2-based composites find potential application in several 
industrial sectors like metallurgy, energy and power production and aerospace industry. 
Because of its high melting point (3250°C), the sintering of HfB2-based materials is 
difficult and needs pressure-assisted sintering proceedings and temperature above 
2000°C. Microstructure is generally coarse and residual porosity is present. In order to 
obtain a dense material with finer grain size and improved mechanical properties, 
metallic or ceramic additives were used, but the type of grain boundary phase was found 
to be detrimental for high temperature properties. 
In this contribution MoSi2 was selected as secondary phase for HfB2 materials, for its 
stiffness and oxidation resistance and because it has already shown to improve 
microstructure and properties of ZrB2-based materials. 
The purpose of the present study is to investigate and compare the fabrication, 
microstructure and properties of 15 vol% of MoSi2 -HfB2 composites sintered by two 
different techniques: spark plasma sintering (SPS) and hot pressing (HP). 
Nearly full dense composites were obtained at temperature 1750°C for SPS sample and 
1900 for HP sample for short time (5 and 10 minutes respectively); the microstructures 
were fine and uniform and showed good mechanical properties. Hardness of 20.6 GPa 
was measured for HP sample, Young’s modulus was higher than 500 GPa for both 
materials, the 4-pt flexural strength at room temperature reached 511 and 742 MPa for 
SPS and HP sample respectively and it retained values around 550-570 MPa at 1500°C. 
